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V i p e r a  n r s i n i  r e n a r d i  

H. CHEMICAL AND BIOLOGICAL CHARACTERIZATION OF THE FRACTIONS 

G.  E .  L y u b i m t s e v a  a n d  L .  Y a .  Y u k e l ' s o n  UDC 591.145:598.126 

Of the f ive f rac t ions  obtained as  the r e su l t  of the fract ionat ion of the venom of Renard ' s  v iper  
on Sephadex G-75,  the f i r s t  two posses sed  a high proteolyt ic  and coagulating act ivi ty and had 
a hemor rhag ic  and lethal act ion,  and the th i rd  f ract ion has been identified as phospholipase A 2. 

The separa t ion  of the venom of Renard ' s  v iper  Vipera urs in i  renard i  Ch. into its individual components  
and the compara t ive  investigation of  the i r  chemical  and biological p roper t i e s  is the most  rat ional  approach to 
the solution of p roblems  connected with the elucidation of the mechanism of the action of the venom and its use 
in scientif ic  and medica l  p rac t i ce .  Information has been published previous ly  [1] on the chemical  composi t ion and 
biological action of the whole v iper  venom. The p resen t  paper  gives the resu l t s  of f ract ionat ion of the viper  
venom on Sephadex and of a study of the chemical  p roper t i e s  and biological effects  of the f ract ions  obtained in 
compar i son  with those  of the whole venom. 

When the whole viper  venom was passed  through Sephadex G-75 gel ,  i t  was separa ted  into five f rac t ions  
(Fig. 1). l>roteolytie act ivi ty was detected mainly in f rac t ions  I and il, which lef t  the dext ran  gel column in a 

v o l u m e  of eluent of  150 ml.  In view of the fact  that f ract ions  I and II begin to emerge  immedia te ly  a f te r  the 
passage  of the f r ee  volume of the column (130 ml),  in accordance  with the theory  of gel f i l t ra t ion [2] i t  may  be 
assumed that the proteolyt ic  act ivi ty of the venom is connected with components having molecu la r  weights of 
15,000-25,000 dalton. Phospholipase A~ was separa ted  f rom the proteolyt ic  enzymes and appeared  in f ract ion 
III, containing substances with molecu la r  weights of  15,000 and below. These  th ree  f rac t ions  compose  the bulk 
of the whole v iper  venom and a re  cha rac t e r i zed  by a predominantly protein composit ion:  

Fraction 
1 H IH 1 I/ V 

Yield, % '29,2 23,2 '22.1 5,1 18.1 
Protein according tO Lowry 89 92,0 93,0 98.0 37,0 37,0 

The yie lds  of f rac t ions  IV and V were  only 5.1 and 18.1%, respec t ive ly ,  and the i r  content  of prote in  sub-  
s tances  was ex t r eme ly  low. It may  be assumed these f ract ions  contained low-molecu la r  weight components  
(peptides of different  s i zes ,  f r ee  amino ac ids ,  catecholamines)  s imi la r  to those obtained f rom the venom of the 
Bulgarian viper  [3]. On the whole, the resu l t s  of gel f i l t ra t ion show that the viper  venom that we a re  inves t i -  
gating d i f fers  fundamental ly in the rat io  of h igh-  and low-molecular -weight  components  f rom the venoms of the 
Elapidae [4, 5] and, according to the chemical  c lass i f icat ion of snake venoms [6], it  can be ass igned to the high-  

molecula r -weight  group. 
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Fig. 1. Fract ionat ion of 120 m g  of venom on 
Sephadex G-75: 1) prote in  content  (from the 
absorpt ion  a t  280 nm); 2) proteolyt ic  a c t i v -  
ity; 3) phosphol ipase  A act ivi ty .  

The r e su l t s  of  invest igat ions of the enzymat ic  ac t iv i t ies  and biological effects  of the whole venom of R e -  
n a r d ' s  v iper  and of the f rac t ions  obtained f r o m  it  a r e  given below: 

Toxicity Protease; Fibrinoly-Phospho- Indirect Coagu- Hemor- 
units tie activi- li~ase, hemol- ladng rhagic 

ty rmn ysis, % activ,ty, see activity, 
e m  

Renard's viper 
venom .j_ 964 + 40 96.4 19 1,6 
Fraction 1 1540 - -  

- -  7 0 5 8  1 , 3  
II -- 1009 -- 9 0 7 1,9 

I l l  - -  2 5  - -  60 100 13 0,7 
I V  - -  7 0  - -  8 0 1 6  - -  
V - -  4 2 2  -i- 7 0 20  - -  

Fract ions  I and II,  containing proteolyt ic  enzymes ,  we re  lethal  for  mice .  The s ame  f rac t ions  p o s s e s s e d  
the m o s t  powerful  h e m o r r h a g i c  act ion and f rac t ion  II,  in addition, ac t ive ly  acce l e r a t ed  the clot t ing of c i t r a t e  
p l a s m a  f r o m  human donor blood. I t  is known that  the h e m o r r h a g i c  and coagulating effects  of var ious  snake 
venoms  m a y  in fact  be connected  with the i r  pro teoly t ic  ac t iv i ty ,  and the r e su l t s  that  we have  obtained conf i rm 
this hypothes is  [7]. The s l ight  coagulat ing ef fec t  of  f rac t ion  I is p robably  due to the p redominance  of  p r o t e a s e s  
act ing f ibr inolyt ical ly  in it. In gene ra l ,  the hydro lys i s  of f ibr in  and dissolut ion of a f ibr in  c lot  cor responding  
to this a r e  functions of  p ro teo ly t ic  enzymes .  In actual  fac t ,  our  r e su l t s  indicate that  f ibr inolyt ic  act iv i ty  is a l -  
ways accompanied  by proteolyt ic  ac t iv i ty ,  and it was even detected in f rac t ion  V the proteolyt ic  action of which 
is poss ib ly  due to the p r e s e n c e  of ac t ive  f r agmen t s  of p r o t e a s e s .  

As was expected,  f rac t ion  HI, containing phosphol ipase  A2, caused the hemolys i s  of e ry th rocy te s  in the 
p r e s e n c e  of  an e x t r a - e r y t h r o c y t i c  sou rce  of phospholipids.  It was es tabl ished that  this f rac t ion  a lso  s t imula ted  
the clott ing of blood and caused  h e m o r r h a g e ,  although it cannot be excluded that it contains proteoly t ic  enzymes  
not de tec ted  by the  methods used  in our  work.  A h e m o r r h a g i c  act ion of phosphol ipase  A 2 a lso  appea r s  poss ib le  
and has  been d i scussed  in the l i t e r a t u r e  [8, 9]. 

The r e su l t s  of d isk  e l e c t r o p h o r e s i s  indicated a high he te rogene i ty  of  the f rac t ions  obtained. Consequent-  
ly ,  a defini te identification of the ac t ive  p r inc ip les  of Bena rd ' s  v ipe r  venom that  we a r e  invest igat ing does not 
ye t  a p p e a r  poss ib le .  Neve r the l e s s ,  i t  m a y  be a s sumed  that the coagulat ing and h e m o r r h a g i c  act ivi ty  of l~enard's  
v iper  venom is connected in the f i r s t  p lace  with t i e  act iv i ty  of the proteolyt ic  enzymes .  This combination in 
individual f rac t ions  of  h e m o r r h a g i c ,  coagulat ing,  and proteoly t ic  ac t iv i ty  was a lso  found in the separa t ion  of the 
venom of the v ipe r  V. ammody tes  [10]. 

EXPERIMENTAL 

The venom of the v iper  Vipera  u rs in i  r ena rd i i  Ch. was obtained f r o m  the l a b o r a t o r y  of the ecology of p o i -  
sonous snakes  of the Insti tute of  Zoology and Paras i to logy ,  Academy of Sciences of  the Uzbek SSR and f r o m  the 
Kirghiz Zoological Combine.  We use  Sephadex G-75 (Sweden) and a se t  of reagents  fo r  d isk  e l ec t rophores i s  
f r o m  Hungary,  the o ther  r eagen t s  being of  ChDA ["pure fo r  analys is"]  g rade .  

Toxici ty was de te rmined  by the in t raper i tonea l  admin is t ra t ion  of the m a t e r i a l  to white mice  weighing 18-  
20 g ,  the LDs0 values  and the i r  upper  and lower  confidence l imi t s  being calcula ted by the method of Litchfield 
and Wilcoxon [11]. The h e m o r r h a g i c  effect  was evaluated by Kondo's  method [12] 30 minutes  a f t e r  the a d m i n -  
i s t ra t ion  of the m a t e r i a l  in a dose  of 2.5 m g / kg .  Proteoly t ic  ac t iv i ty  was de te rmined  by Kunitz 's  method on a 
case in  subs t r a t e  [13], phosphol ipase  ac t iv i ty  f r o m  the t ime  of inhibition of the coagulation of egg yolk [14], and  
coagula t ing  ac t iv i ty  f r o m  the clott ing of  c i t r a t e  human p l a sma  [15]. 
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For fractionation we used a column of Sephadex G-75 with dimensions of 25 x 850 m_m. Elution was ca r -  
t ied  out with 0.05 M ammonium bicarbonate solution at the rate of 30 ml/h. The proteolytic and phospholipase 
activities of the samples were determined. The protein npeaksn were collected, concentrated, desalted, passed 
through Sephadex G-75 gel, and freeze-dried.  Disk electrophoresis [16] was carried out in 7.5% polyacryl- 
amide gel in buffer systems with pH 4.3 and 8.3. 

SUMMARY 

The venom of RenardVs viper has been fractionated on Sephadex G-75. Of the five fractions obtained, the 
f i rs t  two possessed high proteolytic and coagulating activities and had hemorrhagic and lethal effects, and the 
third fraction was identified as phospholipase A 2. 
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